areas in the skin while receiving long-term corticosteroid therapy. During this period a total of 153 patients with rheumatoid arthritis were under active therapy, of whom 109 received prednisone. Thus, the occurrence of subcutaneous haemorrhages in 44 patients represents an incidence of 40 per cent. of this toxic reaction. In most instances these patients had previously received the older forms of steroids (cortisone and/or hydrocortisone) for periods ranging from months to years. In this group it was not until the introduction of prednisone that the increased incidence of these vascular lesions became obvious both to the patients and to the physicians responsible for their care. The daily amount of prednisone administered in this group of patients varied from 10 to 20 mg. per day in three or four equal doses.
Haemorrhagic Lesions.-Most commonly, the patients reported that they "just noticed" the purpuric spots on their skin. Questioning revealed that the haemorrhages frequently came on without apparent cause, but some could recall having received a minor trauma shortly before the onset of the skin changes. A number of patients observed their rapid development and witnessed a gradual spread to their maximum size within 10 to 15 minutes. These lesions were painless and associated with no other complaints. They varied in size from a few millimetres to extensive areas covering as much as half a forearm and appearing as a large ecchymosis. The smaller lesions appeared at times as a telangiectasia. A typical haemorrhagic lesion was round or oval, flat, and about I cm. in diameter (Fig. 1, opposite) . When they appeared these areas were discrete and of a bright red colour; this deepened on the following day and slowly went through the colour changes of a bruise, finally fading completely in 10 to 15 days; only rarely did the lesions remain longer as pigmented patches of a brownish-tan colour. If 
Laboratory Observations
The first eleven of these 44 subjects were selected for extensive laboratory studies, to determine, if possible, the mechanism of production of this observed phenomenon. A summary of the clinical and routine laboratory data concerning the observed haemorrhagic lesions is shown in Table I and in  Table 11 (opposite).
The sensitized sheep erythrocyte agglutination reaction by the modified Ziff technique (Ziff, Brown, and McEwen, 1954) was positive in eight patients; this test was not obtained in the other three patients. A preparation of the peripheral blood for L.E. cells was performed in every case, and only one was positive. The routine serologic test for syphilis (V.D.R.L.) was positive in two patients. The erythrocyte sedimentation rate (Westergren) was raised in each subject. The white blood cell count was slightly raised in each subject, averaging 12,000 cells per c.mm. The haematocrit values were within normal limits. The results of other special blood studies are summarized in Table III (opposite) .
In those patients in whom the platelet count, bleeding time, coagulation time, and prothrombin time were determined, the results were within normal limits.
The capillary resistance of the skin at the elbow on the volar surface was measured by the application of a negative pressure suction cup. The instrument* used in this test of capillary fragility permitted the application of a constant negative pressure to a measured area of skin surface. The cup was round with inner diameter I 7 cm. A negative pressure of 20 mm. Hg was applied to the skin for exactly one minute. Using this technique, nine of the ten patients studied had no increased capillary fragility.
The Other special coagulation investigations included the recalcification time, prothrombin consumption, thrombin time, coagulogram, and fibrinolysis.* No significant abnormalities were found in any of these special studies.
Serum proteins, determined by the method of Jencks, Jetton, and Durrum (1955) , revealed a reversal of the albumin/globulin ratio in three of the nine cases studied. The electrophoretic pattern showed a decreased albumin content with an increased alpha I and alpha 2 globulin, a moderately elevated beta globulin, and an increased gamma globulin (Table IV) . These findings are similar to those reported by Houli and Hasson (1956) in a series of patients with rheumatoid arthritis.
The blood ascorbic acid levels were measured in eight of these eleven subjects and the content was decreased in each instance. It is well known that the vitamin C levels may be low in patients with rheumatoid arthritis without steroid therapy, and this finding was therefore not unexpected.
Skin biopsies of these lesions were taken from four patients. No significant changes were observed in the routine haematoxylin and eosin stained sections which would explain the extravasation of blood.
* These determinations were made by Dr. Kurt von Kaulla of the Coagulation Laboratory of the University of Colorado Medical Centre.
Discussion
The occurrence of spontaneous skin haemorrhages is a classical finding in Cushing's syndrome and has been repeatedly observed in the hypercortisonism produced in patients receiving exogenous adrenocorticosteroids and adrenocorticotropin. The observed increased frequency of these purpuric spots after prednisone therapy which forms the basis of this report and the observed increased incidence noted by Black and others (1957) , Denko and Schroeder (1957) , and Boland (1957) would appear to be an exaggeration of this well-recognized tendency to easy bruising. When our attention was drawn to this undesirable side-effect, a search was made of the literature to determine what factors might have been previously considered to bear a direct relationship to the observed cutaneous haemorrhages. Few reports have been found which bear directly on this point and only two (Black and others, 1957; Denko and Schroeder, 1957) dealt directly with bleeding and coagulation studies. Among the battery of blood studies done in the nine patients investigated by Denko and Schroeder (1957) , the only test that was consistently abnormal was a positive Rumpel-Leede phenomenon. The decreased capillary resistance reflected by this test was suggested as a contributory factor to the skin haemorrhages observed in patients with hypercortisonism. Increased capillary fragility was demonstrated by a positive Rumpel-Leede phenomenon in six out of seven patients reported by Black and others (1957) capillary function, negative pressure was applied using a fragilimeter and also by the Rumpel-Leede method. By the former technique, nine of ten patients studied had no evidence of a decreased capillary resistance; by the latter, six patients were tested and none showed decreased capillary resistance.
It is difficult to reconcile the wide use of prednisolone for the control of ecchymosis and spontaneous skin petechiae in a variety of haemorrhagic diseases with the occurrence of haemorrhagic lesions in this and other similar reports. At present there appears to be no answer to this apparent paradox.
The ease with which these haemorrhages occur after minor trauma has been demonstrated in several of our patients by slapping the uninvolved forearm of a patient with this tendency with a wooden spatula and observing the rapid development of subcutaneous bleeding. Among the factors which might contribute to this phenomenon is the lack of the normal haemostatic mechanism in the pericapillary tissues. This is supported by the failure to demonstrate any defects in the intravascular coagulation mechanisms and, in our hands, no abnormality in the capillary wall itself. Blunt trauma may cause a rent in the capillary wall which is not immediately plugged, and because of intracapillary pressure more and more cells are extruded through this opening to produce a macroscopic lesion.
In the course of these investigations our attention has again been called to the similarity of the lesions described in this paper to those seen frequently in older people with atrophic senile skin. In these old people the distribution of lesions is the same as that seen in patients with rheumatoid arthritis treated with prednisone, the chief sites being the exposed parts of the body, especially the hands and other areas subject to frequent minor trauma. There are several features common to these two conditions. Both the senile skin and that of the patient with rheumatoid arthritis is atrophic and the lack of the pericapillary fat tissue may deprive both subjects of the protective buffering or cushioning quality of subcutaneous fatty tissue. Another common finding might be a generalized "protein depletion" with alterations in the subcutaneous structures which in some as yet unknown way contributes to the inability to control the capillary injury.
Summary
Purpuric lesions were observed in 44 of 109 patients (40 per cent.) with rheumatoid arthritis who had received long-term steroid therapy. The incidence of these skin haemorrhages appeared to be greater since the introduction of the so-called delta-l or meta drugs. The most common sites of these lesions were the forearms, wrists, and dorsa of the hands and fingers, and they occurred without apparent cause or after minor trauma. Extensive laboratory studies, including coagulation factors, capillary resistance and fragility, and serum electrophoretic patterns, failed to demonstrate the mechanism of production of the observed haemorrhagic lesions.
The ease with which subcutaneous bleeding was produced in a susceptible individual by blunt trauma suggests that the lack of the normal haemostatic mechanism in the pericapillary tissues may be a major contributory factor in this phenomenon. The final explanation for this bleeding tendency must await further study.
